Chronic constant light-induced hippocampal late-phase long-term potentiation impairment in vitro is attenuated by antagonist of D1/D5 receptors.
Previous study reported that chronic constant light exposure caused hippocampus-dependent long-term memory deficit. However, the underlying cellular mechanism of this impairment is still unclear. Multiple lines of evidence indicated that long-term potentiation (LTP) is a cellular model for memory formation. Here we found that, by recording of field excitatory postsynaptic potential (fEPSP) in vitro, chronic constant light (CCL, 3 weeks) exposure impaired the late long-term potentiation (L-LTP), but not early long-term potentiation (E-LTP) and basal transmission in Schaffer collateral (SC)-CA1 synapses of hippocampal slices from rats. Because L-LTP depends on D1/D5 receptors, we examined whether interference of D1/D5 receptors can modulate L-LTP of CCL rats. Bath application of D1/D5 receptors antagonist SCH23390 (1μM) blocked L-LTP in control rats and attenuated the impaired L-LTP in CCL rats. In contrast, pre-incubation of D1/D5 receptors agonist SKF38393 (25μM) occluded further L-LTP in control rats while exacerbated the L-LTP impairment in CCL rats. These results suggested that CCL-induced L-LTP impairment can be modulated by D1/D5 receptors. Our findings may contribute to the further understanding of synaptic plasticity mechanism underlying hippocampal long-term memory impairment induced by circadian rhythm disruption.